A 25-year-old Japanese man with adult-onset idiopathic hypogonadotropic hypogonadism is reported. He had been delivered normally, had normal puberty, and experienced erectile dysfunction at age 24 years. Brain MRI revealed no abnormal findings and endocrinological data supported the diagnosis of isolated gonadotropin deficiency. Although most patients with idiopathic hypogonadotropic hypogonadism have a hypothalamic dysfunction, the lesion in this case may be considered to be in the pituitary since repetitive GnRH loading failed to increase serum LH and FSH. 
Introduction
Hypogonadotropic hypogonadism (HH) is classified depending on different conditions; isolated deficiency or combined deficiency with other pituitary hormones, congenital or acquired (adult onset), and hypothalamic or hypophyseal hormone defects. Most congenital cases show a type of isolated deficiency caused by genetic abnormality related to the KAL1 gene, except for a rare case defined as congenital combined pituitary hormone deficiency (1) . Most cases of the acquired form show multiple hormone deficiency induced by anatomical disorders, such as an infiltrative process or a space-occupied lesion. Psychological stress, nutritional conditions and acute illness also can cause gonadal dysfunction (2) . Here, we report a rare case of adult-onset idiopathic isolated HH due to isolated pituitary gonadotropin deficiency.
Case Report
A 25-year-old Japanese man was referred to Hokkaido University Hospital with the chief complaint of erectile dysfunction and gynecomastia of a 1-year duration. He was born normally and grew up with a normal puberty; pubic hair began to grow at age 11 years and the first ejaculation at age 12 years. There was no known history of head trauma or diabetes mellitus. He had irritable bowel syndrome at the age of 17 and his parents had been treated for Graves' disease.
The patient was 168 cm tall and weighed 62 kg. Blood pressure was 122/76 mmHg. He showed no eunuchoidism, whereas, bilateral gynecomastia was present. External genitalia were grade III in Tanner stage and testis volume was 8 ml (normal: 15-25 ml) for both testes. His olfaction was normal.
Laboratory findings are shown in Table 1 . Urinalysis, complete blood count, and general biochemical markers including electrolytes were within the normal limits. Serum ferritin, angiotensin-converting enzyme, and tuberculin reaction showed no abnormality. In serological examinations, anti-nuclear antibody (ANA), proteinase 3 (PR3) antineutrophil cytoplasmic antibody (ANCA), anti-thyroid antibody, anti-pituitary and anti-adrenal gland antibody were negative.
Regarding radiographic findings, in the pituitary MRI, the pituitary complex was normal and a space-occupying lesion in the hypothalamic-pituitary region was not detectable (data not shown).
Endocrinological examinations (Tables 2, 3 , 4 and Fig. 1 
Discussion
For the patient data presented here, there are three characteristic points: 1) adult-onset (acquired) type of hypogonadism, 2) isolated gonadotropin deficiency, 3) hypogonadotropic hypogonadism (HH) with pituitary defects. Adult- pg/ml ng/dl U/ml ng/ml ng/ml ng/ml mIU/ml mIU/ml ng/ml ng/ml ng/ml/h pg/ml ng/ml 23:00 10.9 6.7 mg/day mg/day g/day onset HH is caused by a large range of disorders, including infiltrative processes and space-occupying lesions such as hemochromatosis, granulomatous disease, lymphocytic hypophysitis, pituitary adenoma and other tumors (2) . The patient showed neither radiographic abnormality in the hypothalamic-pituitary region nor serological positive findings that support infectious and granulomatous disease, resulting in the diagnosis of idiopathic HH. Furthermore, the lesion was speculated to be in the pituitary based on repetitive GnRH loading tests. The disease most likely to cause acquired isolated gonadotropin deficiency with pituitary defect is hemochromatosis (3, 4) , and was ruled out with evidence of normal ferritin levels in this case. Psychological stress, acute illness, abnormal nutritional status with either severe emaciation or obesity, and excessive exercise cause hypothalamic amenorrhea in women (5). Although the patient had never exercised excessively or starved himself, he had a history of irritable bowel syndrome with which psychologically nervous subjects can be victims. Furthermore, he showed an abnormal response to CRH loading test that can be seen in depressed patients (6) . If erectile dysfunction is the counterpart of amenorrhea in women, it is possible that psychological status in this case may cause the present condition.
A few cases of adult-onset idiopathic HH caused by genetic defects involved in genes related to gonadal function or by autoimmune process have been reported (1, 8, 9) . Mutation in the gene encoding DAX-1 causes X-linked adrenal hypoplasia congenita (AHC). A subpopulation of patients with DAX-1 gene mutation was found to show a phenotype of delayed-onset HH that accompanies various extents of adrenal insufficiency (8) . Whether the HH is a result of hypothalamic or pituitary dysfunction, or both, remains unclear (10) . Mutation in the gene encoding the GnRH receptor also shows a wide spectrum of phenotype of HH (11) . However, we found no report of a complete blunt response of gonadotropin to repetitive GnRH injection in patients with such gene mutations. Mutations of the responsible gene were not investigated, but this case does not seem to have been caused by gene mutation since there is neither family history nor adrenal hypofunction.
Autoimmune processes also should be considered as a cause of adult-onset HH, since reported cases have been associated with polyglandular autoimmune syndrome (7, 8) . Regardless of the lack of positive findings with autoantibodies in addition to negative results of a fluorescent immunohistochemical study and Western blot analysis, the parents of this patient had a history of Graves' disease. Whether or not an autoimmune process might be involved for the pathogenesis of this case would need to be excluded.
Adult-onset idiopathic HH caused by an unknown etiology has been reported (12) . In the description given, regardless of the lack of causative factors including medical history and imaging studies for defects in GnRH release, the patient had low levels of testosterone and gonadotropins. Most of the patients described responded to pulsatile GnRH administration, and libido and sexual function were restored. The category of these cases seems to be a hypothalamic disorder judging from the responsiveness to GnRH. Therefore, this form of HH should be kept in mind as a possible treatable condition in subjects with male infertility.
We presented adult-onset idiopathic HH with pituitary defect of unknown etiology. Further molecular and immunological analysis will be necessary to elucidate the pathogenesis of the present case.
